Role of dopamine D(1) receptors in caffeine-mediated ERK phosphorylation in the rat brain.
The aim of this research was to study the role of dopamine D(1) receptors in caffeine elicited ERK phosphorylation in the prefrontal and other cortical (cingulate and motor) and subcortical (shell and core of the nucleus accumbens) regions. To this end, caffeine (3 and 10 mg/kg) was administered before phosphoERK immunohistochemistry. Caffeine dose-dependently increased the number of phosphoERK-positive neurons in the prefrontal and cingulate cortices but not in the secondary motor cortex and in the nucleus accumbens shell and core. The dopamine D(1) receptor antagonist, SCH 39166 (50 microg/kg), fully prevented phosphoERK activation by caffeine (10 mg/kg) in the superficial and deep layers of the prefrontal cortex but failed to prevent it in the cingulate cortex. Given that phosphoERK can be regarded as a postsynaptic marker of neuronal activation, the present results indicate that psychotropic properties of caffeine may result from the activation of prefrontal, via dopamine D(1) receptors, and cingulate cortices. Failure of caffeine to activate ERK in the nucleus accumbens further supports, indirectly, the observation that caffeine fails to activate dopamine transmission in this structure and is consistent with the tenet that caffeine lacks of true addictive properties.